Abstract -We describe, devise, and augment dynamic data-driven application simulations (DDDAS). DDDAS offers interesting computational and mathematically unsolved problems. We discuss how to update the solution as well as input parameters involved in the simulation based on local measurements. The updates are performed in time. We test our method on various synthetic examples. The update is performed based on the sensor measurements, which streamed from few spatial locations. As data is injected, we propose to update (1) the solution (2) the initial condition. Due to the heterogeneities of the porous media, we employ multiscale interpolation technique for updating the solution. This is done in the context of general nonlinear parabolic operators that include subsurface processes. The main idea of this interpolation is that we do not alter the heterogeneities of the random field that drives the contaminant. Rather based on the sensor data we rescale the solution in a manner that it preserves the heterogeneities. This rescaling uses the solution of the local problems. We compare the numerical results for simulations that employ both updating the data at sensor location and the simulations that do not update the locations. The simulation results that do not use the update or use it less frequently produces large errors. This was observed in our numerical studies.
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